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The paper presents preliminary results from the research field regarding the effect of wide length infrared 
radiations upon different types of vegetable crops, under a direct monitoring of microclimate. The experimental plot 
was emplaced in classic ”Prinz-Dokkum” glasshouses from Baia Mare, Romania. The experimental factors where: 
control (without the influence of wide length infrared radiations) and tested experimental factor (with the influence of 
wide length infrared radiations). The research and observation activity followed the main steps: on-line microclimate 
monitoring for the following parameters: temperature 22°C (18 - 22°C) and relative air humidity 55% (50 - 70%), 
seedling monitoring for 7 species of vegetables and 4 species of flowers, phonological and biometrical measurements, 
glasshouse environment monitoring, photo recordings for the main stages of growth and development, prevailing and 
creating a data base with the help of different electronic devices. The obtained results reveal that the presented 
technology can be successfully implemented in protected spaces cultivation, the next step of research consisting in 
practical optimizations in a modern agriculture. 
 





The infrared radiation consists as a 
electromagnetic wavelength specter that has been 
studied for many years being divided in 3 
categories: type A, B and C infrared. Each letter 
corresponds for a specific wave length with strict 
applications in industry, agriculture and medical 
sector. Nowadays, most of infrared sources are 
using short wave lengths (type A infrared), 
outputting high temperatures, and brown red color 
radiation is observed only near the sources of output 
[4, 9]. 
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Once with the improvement of technology, 
where developed panels with wide length infrared 
radiations of 10,000 nm (type C infrared) that fulfill 
european laws and standards. The distance where 
these radiations can be observed is 3.5 - 4.5 m, with 
generated temperatures of 150°C. The exterior 
surface of these panels can have different colors, 
with different esthetic properties related to owner 
preferences [6, 7, 8].  
The implementation of wide length infrared 
generator panels in glasshouses has been done after 
a literature research study [1, 3]. The glass materials 
are retaining ultraviolet and infrared radiations. The 
plastic materials are less transparent for infrared 
radiation and far red radiation [4, 5]. Polyethylene 
films and PVC films have a poor capacity of 
thermal isolation compared with glass materials.    
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The obtained results put into practical 
conditions reveal that this technology can be 
successfully implemented in different activity 
domains like agriculture (greenhouses and animal 
husbandry farms), industry (constructions, wood 
manufacture, food industry) commercial spaces 
heating systems, houses heating systems, all 
mentioned above applications are at the beginning 
of implementation [2, 6] 
 
2. Material and method 
 
By its purposes the research activity intends to 
reveal the vegetable crop efficiency under the 
influence of artificial generated wide length infrared 
radiations. The obtained results will serve for further 
practical perfection of the technology in the general 
term of modern agriculture. 
The vegetable crops where cultivated in pots, 
with the notification that the experimental plot was 
emplaced in classic ”Prinz-Dokkum” glasshouses 
from Baia Mare, Romania. Each of the mentioned 
above experimental factors where emplaced in a 36 
m2 surface variant.  
The following observations where made: 
 On-line monitoring of microclimate for the 
following parameters: temperature 22 °C (18 -
22°C) and relative air humidity 55 % (50 - 70 
%); 
 Seedling (fig. 1, 2) and monitoring of 7 
vegetable species (tomatoes, sweet peppers, 
egg plants, cucumbers, cabbage, turnip cabbage 
and onion) 4  flower species (salvia, nemesia, 
primula, amaryllis);  
 Phonological and biometrical measurements 
taken periodically; 
 General monitoring of the greenhouse regarded 
as artificial ecosystem;  
 Photographic recordings of growth and 
development stages; 
 Prevailing and editing a data base with different 
electronic devices.  
 
3. Results and discussions 
 
Presented as images and graphics are obtained 
results during a 30 days period from seedling, more 
exact the period of time from 12 February till 12 
march 2009.  
As we can see in the graphics above the 
highest temperatures inside the greenhouse where 
recorded at noon time, the highest temperature being 
reached on 2 April 2009 at 16:00 PM. After noon 
time the temperature inside the greenhouse is 
decreasing. The relative air humidity inside the 
greenhouse is negatively related with the inside 
temperature. The highest percent of relative air 
humidity was observed in the morning time. Once 
with the increase of temperature during the day time 
the relative air humidity decreased. During the night 




The obtained results show the following aspects: 
 The germination period was shorter for all the 
species cultivated under the influence of wide 
length infrared panels compared with the 
control cultivated species;  
 For certain species was observed important 
differences in growth and development 
(tomatoes, cucumbers, eggplants, peppers); 
 For other species weren’t observed important 
differences in growth and development 
(cabbage, turnip cabbage); 
 There are some species that aren’t helped by 
the artificial microclimate created (Amaryllis 
spp., onions, especially bulb species); 
 In the experimental area heated with wide 
length infrared panels is created a specific 
microclimate different from the control area 
environment. 
The future research plans are keen on producing 
several production cycles for further testing of the 
equipment, for optimizing the software (strictly 
establishment of ecological needs from different 
species), testing nutritional aspects of the edible 
parts of the plants. 
Notă: The research where conducted under 
the surveillance of an International Research 
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Tomatoes– Lycopersicon esculentum 
Cabbage– Brassica oleracea convar. 
capitata 




























































Salvie – Salvia spp. 
Nemesia – Nemesia spp. 
     Primula – Primula spp. 
Amaryllis – Amaryllis spp. 





























































Figure 4. On-line monitoring of greenhouse relative air humidity at interval of 15 minutes 
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